Characterization of the carotenoid-binding protein of the Y-gene dominant mutants of Bombyx mori.
Carotenoids play important and diverse roles in insects. Recently, we purified and partially characterized a carotenoid-binding protein (CBP) from the wild type of Bombyx mori. In this report, we utilized immunoblotting, ELISA and immunocytochemistry to further characterize and localize the expression of CBP in the larval midgut and silk gland obtained from the wild type and four naturally occurring mutants linked to carotenoids transport. CBP was expressed throughout the 5th stadium, with highest expressions on days 4-5 in the silk gland and days 3-5 in the midgut. Immunoblotting analyses demonstrated the presence of CBP along the middle part of the midgut. Microscopic immunocytochemistry demonstrated that the 33 kDa CBP was uniformly expressed along the brush border of columnar cells in the epithelium of the midgut typifying its function in aiding absorption of dietary carotenoids. Similarly, CBP was highly expressed along the distal membrane of the middle part of the silk gland demonstrating its function in uptake of carotenoids from lipophorin. When the middle silk glands and midguts of the four mutants were incubated with rabbit anti-CBP antibody, only proteins of the Y-gene dominant mutants cross reacted with the antibody further accentuating the hypothesis that the CBP is a Y-gene dependent protein.